). The overall percentage of cases with histological verification was 47.5%, a slight improvement from 42.4% in late 1990s also indicating successful case finding outside laboratories.
Cancer registration activity in Malawi dates back to 1980, when pathologists at Queen Elizabeth Central Hospital (QECH) began reporting on surgical specimens received at the hospital from districts across the country. Later in 1985, a formal pathology-based cancer registry was established within the histopathology department at QECH. In 1993, the registry was expanded to become population-based (PBCR) with the aim of complete registration of all incident cancer cases occurring within the population of the city of Blantyre and its surroundings, to enable calculation of incidence rates. 
Material and Methods
The registry is based at QECH in Blantyre, which is the largest referral hospital in southern Malawi. Cancer registration is done actively through regular visits by registry staff to all hospitals (public and private) within and surrounding Blantyre district. During this registration period, there was no comprehensive death registration system in Malawi, so that death certificates were not routinely used as a source of information. Details about the registry and its methodology have been reported elsewhere. [1] [2] [3] [4] The registry collects information on each case including names, sex, birth date or age, marital status, residential address, incident date, hospital, basis of diagnosis, tumor site, morphology or histology, stage of disease, vital status and date of last contact. Tumor site and histology are coded according to the third edition of the International Classification of Diseases of Oncology (ICD-0-3). The data is computerized using the CanReg 4 software developed and provided by the International Agency for Research on Cancer (IARC). The software has built-in checks for verification of entered cases, duplicates as well as unlikely code combinations (such sex vs. site, basis of diagnosis vs. histology). It also automatically converts ICD-O-3 to ICD-10 for easier presentation of results.
For the current analysis, we extracted cases that were resident in Blantyre, and diagnosed in a 3-year period, 2008-2010. Because of personnel changes, registration in the following 3 years was probably incomplete. Residents are defined as individuals who have lived in Blantyre continuously for at least 6 months.
The population at risk in the 3-year period was estimated from the censuses of 1998 and 2008. 6 To estimate the population in 2009 and 2010 (by sex and 5-year age group) we assumed that the rate of growth observed in each sex and 5-year age-group between the two censuses was continued into 2009-2010. The average annual population at risk for the period 2008 to 2010 is shown in Figure 1 . We calculated annual incidence rates for 5-year age groups as follows:
Number of cases 3 100;000 Average annual population at risk 3 3 Age-standardized rates (ASR) were calculated by the direct method using the "World" standard population.
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Results
During the period 2008-2010, a total of 3711 cases were recorded among residents of Blantyre (both urban and rural), 1,643 males corresponding to an ASR of 169.8 per 100,000, and 2,068 females with an ASR of 238.7 per 100,000. Table 1 shows the number of cases, crude and age standardized rates by sex and age group.
The age distribution of cases is slightly younger in males than females (mean age 42.3 for males, 44.0 for females), largely because of the predominance of Kaposi sarcoma in the former (41% of cases in males, 16% in females).
Among males, the most commonly diagnosed cancers were Kaposi sarcoma (KS)-41.3% of cases with an ASR of 54.0 per 100,000, followed by esophagus (13.3%; ASR 30.9 per 100,000), non-Hodgkin lymphoma (NHL) (9.2%; 10.3), prostate (5.1%; 16.4) and bladder (3.7%; ASR 8.4). In females the most common cancer site was cervix (34%; ASR 88.6 per 10 5 ) followed by KS (16.2%; ASR 27.5), esophagus (7.9%; ASR 22.1), breast (7.3%; ASR 20.2) and NHL (5.2% ASR 7.3). There was also a relatively high incidence of cancers of the eye (ASR 4.3 per 10 5 in males and 7.7 per 10 5 in females; of the 127 cases with a histological diagnosis, 81.9% were squamous cell carcinomas of the conjunctiva.
The overall percentage of cases for which diagnosis was confirmed by histological or cytological examination was 47.5% (Table 2) . It varied by site; lower for KS (13.8%) and esophagus (23.7%) and highest for eye (90.1%). Figure 2 shows age-specific incidence rates of major cancer sites by sex. Among men, there was a peak in incidence of NHL at ages 5-9 and 60-64; there are no cases of esophagus and prostate cancer before age 20, the peak incidence for 
What's new?
High-quality population-based cancer data are unavailable for much of Africa. To help fill that gap, the authors of this study calculated cancer incidence rates for Blantyre, Malawi, using data from the Malawi Cancer Registry. From 2008 to 2010, cancer burden in the area was characterized primarily by young age at diagnosis and by high incidence of HIV-associated cancers, particularly Kaposi sarcoma in men. Cervical cancer was the most common malignancy in women, while esophageal cancer rates were among the highest in the world. The data suggest that histopathology services in the area have improved, with nearly half of all diagnosed cancers verified microscopically. Cancer Epidemiology both of these cancer sites is at ages 65 and above. There are few cases of pediatric KS and the peak incidence of KS occurs at ages 35-39. In women, the incidence of both cervical and breast cancer increases rapidly before the menopause ( age 50) and is relatively constant thereafter. Figure 3 shows a comparison of age-standardized incidence rates for major cancers with those from the period 2003-2007, 6 from other African cancer registries [9] [10] [11] and from the black population of the United States SEER program. 12 There were 354 childhood cancer cases (aged 0-14) recorded for the period 2008-2010; 214 (60.5%) boys and 140 (30.5%) girls, M/F ratio of 1.5 ( Table 3 ). The most common childhood cancer was Burkitt lymphoma (BL) and occurred in 115 (32.5%) boys and girls (M/F 51.7); representing an ASR of 90.9 per million. This was followed by Wilms' tumor (11.3% of all childhood cancer, ASR 35.9) and KS (11.0%, ASR 31.1). Other frequent cancers were lymphomas (except BL)-(38 cases, ASR 30.3) and retinoblastoma (16 cases, ASR 12.7). Only 1 case of brain cancer, 8 cases of neuroblastoma and 14 cases of leukemia were recorded.
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Discussion
This paper provides results from the PBCR in Blantyre, Malawi, for the period 2008-2010. Although less than half of the cases registered had been confirmed by histology or cytology, it is likely that registration of incident cancers is relatively complete. The data for 2003-2007 were accepted for publication in "Cancer Incidence in Five Continents (Volume X)," 6 and overall incidence of cancer is rather higher than the estimated average for East Africa in 2012. 13 There were 3711 diagnosed cancers over the 3-year period with nearly 60% of these occurring among females. Our findings are consistent with a young age at diagnosis and predominance of HIV-associated cancers. Classical AIDS-defining cancers continue to dominate the cancer spectrum in this population, which has one of the highest HIV prevalence in sub-Sahara region, 9.1% among adults.
14
The incidence of KS is the highest recorded in Africa (Fig. 3) ; it is by far the most commonly diagnosed cancer among men, and the second commonest among women. This is a typical phenomenon in countries badly affected by the HIV epidemic. [9] [10] [11] Squamous cell carcinomas of the conjunctiva are also a common cancer in individuals with HIV-AIDS in Africa, 15 and it is notable that the distribution of cases of eye cancer by age was similar to that of Kaposi sarcoma. However, the incidence of KS in Blantyre appears to be decreasing: the ASR fell from 91. (Fig. 3) . This decline suggests an impact of ART scale-up efforts.
The incidence of esophageal cancer is very high (globally, behind only the very high incidence areas of China 6 ) with squamous cell carcinoma as the dominant histology, typical of eastern and southern Africa, compared with western populations where incidence is lower and adenocarcinoma histology is predominant. There have been small increases in the incidence of esophageal cancer possibly due to availability of and/or improvement in endoscopy services. Malawi alongside countries such as Kenya, Tanzania and Uganda are regarded as a "hot spot" for esophageal cancer and studies are underway investigating etiologic risk factors including alcohol, tobacco, hot beverages and other dietary foods such as maize. 16 Of interest would be the interaction of these factors with HIV; however, HIV status data are largely missing in the registry to warrant such investigations. Among women, cervical cancer is the most commonly diagnosed cancer, and its incidence is increasing [from 76. (Fig. 3) ]. Screening for 
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cervical cancer in Malawi is opportunistic, and on a limited scale (using VIA or VILI) and, as elsewhere in Eastern and Southern Africa, appears to be unable to stem the rising tide of this disease, which is linked to infection with HPV. 10, 11 There was a disproportionately higher incidence of cervical cancer among women in rural Blantyre (37% of all cancers among rural women) compared to women in urban population (31%; v 2 p 5 0.007). The reported incidence of liver cancer is low and not consistent with high prevalence of both hepatitis B and C virus in Malawi. 17, 18 It is likely that this is due to underreporting. However, similar relatively low rates have been reported in data from registries across the region.
9-11 Banda et al., suggest that this may be because liver cancers are rarely biopsied and many cases may not even be admitted to hospital. Bladder cancer is the fourth most common cancer in men and seventh among women. The incidence is relatively high compared with that in other African registries (Fig. 3) , which is a consequence of the relatively high prevalence of infection with Schistosoma haematobium in Malawi. 19 In Blantyre 73.7% of histologically verified cases of bladder cancer were squamous cell carcinomas (typical of schistosomal aetiology) 20 compared with <2% in US Blacks. 5 The (Fig. 3) . Among children (0-14 years), Burkitt's lymphoma and pediatric KS were commonest childhood cancers consistent with BL endemicity 21 and high HIV prevalence in the country. 14 The impact of the Prevention of Mother to Child Transmission (PMTCT) intervention on the incidence of childhood KS is yet to be evaluated. Incidence of brain tumors and leukemias 
remains lower compared to western population likely due to underreporting and lack of diagnostics capacity. However, the fact that these cancers are less common elsewhere may suggest that their incidence is genuinely low. 1 This report highlights the importance of young age at diagnosis and HIV-associated cancers in the country. The high incidence of esophageal cancer and increasing incidence of cancer of the cervix are of note. The report also suggests an improvement in histopathology services in the country, and the balance between percentages of cases with clinical diagnosis (41.7%) and histologic verification (49.4%) indicates successful case-finding outside laboratories. Future directions for the registry are to focus on improving data quality, including recording of more details of disease stage and treatment, and case follow-up to monitor survival. 
